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• Weather forecast and electromagnetic ducting 
models rely on surface observation models as inputs 
and initializations.
• Navy ceased upper-air radiosonde measurement, 
which provided in-situ inputs to those model.
• Surface observations from decks of Naval vessels are 
biased due to hull flow distortions and heating
• Sea ‘N’ Air eXpendable (SNAX) provide surface 
met measurements uncontaminated from ship 
effects in real-time.  Robust design to be retrieved 
and refurbished, while low-cost so it can be left-
behind. 
At-sea testing of latest prototype of SNAX. Comparing sensor 
with bow mast of Moss Landing Marine Lab RHIB during Santa 
Ana Wind Study field experiment. 
Shipboard Deployable Expendable 
Environmental Sensing System
Real-Time Data Collection
• Previous attempts used existing 400-MHz radio on weather balloon 
package (radiosonde), however, link is limited range (line-of-sight) and 
susceptible to eavesdropping.
• Current SNAX version uses Iridium Short Burst Data (SBD) service via 
DOD DISA EMSS and provides secured data transmissions beyond 
line-of-sight.
• Surface observations can be sent to pre-determined terminals (e.g. 
Navy vessels, FNMOC, shore-based commands, etc.) via email, direct 
IP server, or other SBD modems.   
Future Design and Development
• Determine appropriate sensors for various applications. 
• Transfer data acquisition and Iridium modem interface  
to low-cost and easily programmable microcontroller 
(e.g. Arduino). 
• Design low cost, lightweight buoy platform with least 
environmental impact. 
• Input SNAX surface parameters into weather 
forecast and electromagnetic ducting models.
• Design and construct  data server systems to 
securely store, process and distribute multiple 
SNAX Iridium data streams.
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Iridium Short Burst Data (SBD) stream 
from SNAX to model output, which 
ultimately aid Navy METOC officers.
Sensor and Buoy Design
• Several meteorological sensors ranging from low-
cost to COTS operational-quality were used in the 
latest iteration of prototypes.
• Utilized spar buoy design for testing platform of 
various meteorological sensors.
• Different sensors can meet various mission 
requirements (i.e. high-fidelity/research-quality, 
operational weather observations, or inputs to 
forecast/EM duct models) 
• Validate AirMar 200WX WeatherStation
measurements as it is all-in-one sensors (temp, 
pressure, winds, GPS, accelerometer, gyroscope, 
compass). Supplement with accurate research-
grade temperature and relative humidity sensor, 
similar to Rotronic HC2-S3. 
Several iterations of SNAX from concept (with radiosonde) to built, 
testable prototype to a future mass-produced design. 
Measurements are in centimeters.
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